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fragmentation can be assessed from the increase in the width 

of the X-ray lines. In Fig. 6, the increase in the width 

(p107> radians) of the (211) lines is plotted against the 

1 


degree of deformation at temperatures indicated by each curve. 
It will be seen that a maximum degree of polygonization is a 
attained in the material: extended to 9% elongation at 1 150 C. 
‘If, however, a_specimen in this condition is held under a - : 
load at 1150 °C for 80 min, the X-ray reflections become more i 
diffuse, indicating that this treatment brings about an an 
increase in the dimensions of blocks. - | 
There are 8 figures and 10 references: 9 Soviet-bloc and i 
1 non-Soviet-bloc. The English-language reference mentioned | 
is: Ref. 4: Cahn, R.W. - Proc. Phys. Soc., A63, 1950. 


ASSOCIATIONS: Institut mashinovedeniya GKAMSM SSSR 
(Institue of Machine Science of GKAMSM USSR) Ms 
Moskovskiy institut stali (Moscow Institute 
of Steel) 
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AUTHORS ; Lozinskiy, M.G. and Pertsovskiy, N.Z. (Moscow) 
on enema) 
TITLE: Microstructural study of deformation. of palladium. 


stressed in tension at elevated temperatures 


PERTODICAL: Alkademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo, 
noe 2, 1962, 136 - 144 


TEXT: In continuation of their earlier work (Ref. 7 - 
tzv. AN SSSR, OTN, Metallurgiya i toplivo, no. L, 1961), the 
authors studied the process of deformation and fracture of 
palladium in creep at hoo and 600 °C. Experiments were carried. val 
out on 99.8% pure Pd test pieces, preliminarily annealed for 

1.5 hours at 1500 C with an average grain size of 1.25 mm and 


; ; 


hardness of 42 - 44 kg/mm" The creep tests were condycted 

in vacuum under stresses ranging from 2-5 to-7-0 kg/mm - In 
addition to the determination of creep curves, photomicrographs 
of the surface of the test pieces were taken at regular intervals 
without interrupting the test; on the completion of each test a 
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supplementary metallographic test was carried out and hardness 
measurements were taken. The results of creep tests are given 
in a table. The résults of the metallographic examination 
indicated that under the experimental conditions employed, slip 
in the interior of the grains was the predominant mechanism of 
deformation. Slip lines (straight and’ wavy), formed as a result 
of both uniform "translation" slip and transverse slip, were 
o-served. On raising the test temperature from koo to 600 ~C Ee 
both the thickness of and the distance between the slip bands — 
increased. Movement of the grains relative to each other was 
observed at the higher test temperature, as well as formation 

and propagation of intercrystalline cracks.” There are 6 figures 

and 1 table. 


ASSOCIATION: Institut .mashinovedeniya AN SSSR 
- (Institute of Science of Machines of thea AS USSR) 


SUBMITTED: March 15, 1961 
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Table key: Results of study of palladium specimens tested for 
creep in vacuum 


1 - No. of test;, 2 - temperature, °c; 
3 - ay ; kg/mm” (initial applied stress) 


4 - Tyco. hrs (test duration); 5 - elongation on 

the gauge length 6 TM 5 596} 6 ~ rate of steady creep, 
e/hour; 7 - Hy kg/mm” (hardness) ; / 
‘8 - in the deformation region; -9 - on the head of Lf 
the test piece. 


x Results of hardness measurements in the centre of. the "hot" 
zone (for deformed specimens) at a distance of'3 mm from the 
plane of fracture (for fractured specimens) 

xx The test piece did not break. 
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AUTHORS ! SokolkovVy dias) pomtasars Se Chupakova, N-P- 
(Moscow) : 


TITLE: Some peculiarities in the mechanism of plastic 
deformation of austenitic steels and alloys in high- 
temperature tnermo-mechanical treatment : 


PERIODICAL: a nauk SSSR. Izvestiya: otdeleniye 
ikh nauk. Metallurgiy@ j toplivo, 


o-mechanical treatment entails 


chromiu 

treatment wa 

of 3-6 m/min to give 

new grains peing arre 
microstructures were compare 
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heat treatment. The authors conclude that in the course of the. 
treatment studied a slip occurs accompanied by rectification of 

the crystal lattice in the zones of slip and in the adjacent 

regions. In addition, a diffusion displacement of parts of grain- 
boundaries also occurs. These segments, formed as a result of the 
emergence of slip planes onto grain boundaries, undergo diffusion. 
displacement similar to grain-boundary migration in a stress 

field. Slip and displacement of grain boundary segments cause | 
serrated distortion of grain boundaries specific to the treatment, 
the coarseness of the serrations increasing with intensification . .. 
of the diffusion displacement. As a result of the diffusion wv 
redistribution of the crystal lattice defects produced in plastic 
deformation, substructure sometimes appears; its preferential 
appearance at the grain boundaries indicates that plastic 
deformation is most intense there. 

There are 6 figures. 


SUBMITTED: December 6, 1961 
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AUTHORS: Sadovskiy, V. D., Sokolkov, Ye. N., Lozinskiy, M. G., Petrova, 8. N., 


Antipova, Ye. I., Gaydukov, M. G., Mirmel ‘shteyn, V. A. 


TITLE: Tne effect of thermomechanical treatment on refractory properties of 
austenitic steel 

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 15, 1962, al, abstract 
15A115 (In: collection: "Issled. po zharoprochn. splavam". T. 7, 
Moscow, AWSSSR, 1961, 202 - 209) 


TEXT : The effect of thermomechanical treatment on the change of structure 
of. austenitic alloyed steel in the process of high-temperature stretching in a 
vacuum (at 900°C and 7002} “kg/mm stress) and on the rupture strength at 650°C 
(f= 35 and 38 kg/mm“) was studied. The thermomechanical treatment consisted of 
rolling with 25 - 30% reduction in area and 5.7 m/min. speed at 1,000 ~ 1, 100°C 
and a subsequent water hardening. It is pointed out that thermomechanical treat- 
‘ment increases the rupture strength and inhibits the process of creep rupture; 
‘this is explained by the characteristics of the structure forming at a high-tem- 
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-perature plastic deformation. There are 16 references. 


_[Abstracter's note: Complete translation] 
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SOKOLKOV, Ye.N. (Moskva); Prinimali uchastiye: PODVOYSKAYA, O.N.; 
ZILOVA, T.f.; SOROKINA, K.P.3 POLYAX, E.V.; MOROZ, L.M.; 
BULYGIN, I.P.; LASHKO, N.F.; POKAMESTOVA, T.N.3; GORDZYEYA, T.A.; 
YAGLOV, R.V.; VOLODINA, T.A.; KORABLEVA, G.N.; ANTIPOVA, Ye.1. 


Thermomechanical treatment of chromium-nickel~manganese 

austenitic steel. Izv. AN SSSR. Otd. tekh. nauk. Met. i topl. 

no.2:15-21 Mr-Ap '62, (MIRA 15:4) 
(Chromium-nickel steel--Hardening) 
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“LOZINSKIY, M.G, (Moskva); PERTSOVSIY, N.Z. (Moskva) 
Microscopic investigation of palladium deformation in the process 
of stretching at high temperatures. Izv. AN SSSR. Otd. tekh. 
nauk, Met, 1 topl. no.23136-144 Mr-Ap '62, (MIRA 1534) 


1. Institut mashinovedeniya AN SSSR. 
(Palladium--Metallography) (Deformations (Mechanics) ) 
(Metals at high temperatures) 
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Some characteristics of the mechanism of plastic deformation of 
austenitic steels and alloys during high-temperature thermomechanical 
treatment. Izv. AN SSSR. Otd. tekh. nauk. Mot. i topl. no.3:71-77 
My-Je '62, (MIRA 15:6) 
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AUTHORS ; Lozinskiy, M.G. and Pertsovskiy, N.Z. (Moscow) | 


TITLE: Specific features of deformation of nickel at various 
temperatures and strain-rates 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye é 
tekhnicheskikh nauk, Metallurgiya i toplivo, 
no. 4, 1962, 90 - 102: 


TEXT: The object of the present investigation was to study 

the effect of temperature and strain-rate on the deformation- 

induced structural changes in Ni.. To this:end,’ tensile tests: 

were conducted oh 99.5% pure Ni (containing 0.39% Co, 0.065. C, 

0.17% Fe, 0.04% Cu, 0.05% Si, 0.002%; S and traces of Mn and P) 

at temperatures ranging from 20 - 1:000 °C and at strain rates 

of 0.5-0.6, 6-8 and 600-800% per hour, the total elongation 

attained in any one experiment not exceeding 20%. The structural 
changes were studied by hot-stage metallography, entailing the \ 
use of a cine-camera, and by metallographic examination of e 
extended specimens at room temperature. Stress/strain diagrams \ 
were constructed for specimens ext ended at various temperatures 
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and the temprature-dependence of the stress required to provide 

a strain of 20% was determined. In addition, the temperature- 
dependence of hardness of Ni was studied and the microhardness 

was measured in various zones of extended test piecesd The effect 
of various factors studied on the stress/strain re ationship is 
demonstrated in Fig. 1, where the stress (o, kg/mm ) is plottod 
against elongation (€, %) of Ni specimens extended at strain rates 
of 0.5 - 0. 63, per hour (graph a) and 600 ~ &00% per hour (graph >) 
at temperatures indicated by each curve. The results of metallo- 
graphic examination can be sumnarized as follows: 1) metallo- 
graphic studies of the surface of extended specimens showed that f 
deformation of Ni at 20 - 400 “C at slow (0.5 = 8% per hour) rates WV 
of strain is reflected in the formation of microrelief in the 

interior of the grains, where evidence of cross-slip can also be 
observed. The deformation, as revealed by slip bands, is not 
uniformly distributed. The formation of sub-boundaries at 400 °C 

can be just observed and there is some evidence of relative 

movement of the grains. 2) The formation of intragranular micro~ 
relief at 600 - 900 °C (at the same strain unetee) is much less 
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pronounced, the relative movement of grains eGonsng the 
predominant mode of deformation. Intercrystallino cracks 

appear and the formation of clearly defined sub-structures 

takes place, the sub-grains tending to become more equi-axial 

as the temperature of deformation increases. 3) Deformation 

(at a slow rate of strain) at ‘1 000 C is accompanied by a 
recrystallization whose onset can be detected almost immediately 
after application of the load. No visible slip lines are formed 
but the tormation of sub-structure can be observed even at - 

Low magnifications. 4) Deformation by slip becomes more 
pronounced at all temperatures studied at higher (600 = 800% 

per hour) strain rates, with a ‘corresponding decrease in the 
‘degree of deformation in the grain-boundary regions; the distri- 
bution of slip bands is very nonuniform, there is a marked 
refinement of the sub-structure, particularly in the 800-1 000 2c 
range and recrystallization in the early stages of deformation 
at 800 - 1 000 °C is suppressed. 5) In common with many other 
metals and alloys, Ni appears to be prone to hot-shortness in 
the 600 - 800 °C range. There are 8 figures and 1 table. 
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ASSOCIATION: Institut mashinovedeniya Goskomiteta SM SSSR 

; po avtomatizatsii i mashinostroyeniyu ‘(Institute 
of Machine Science of the State Committee of 
SM SSSR for Automation and Machine-building) 


SUBMITTED: February 1, 1962 


. 


Fig. 1: 
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£073/E535 : 
AUTHORS: Lozinskiy, M.G., Doctor of Technical-Sciences and ; 
—antipova, Ye.I., Engineer 
TITLE: Features of the structure of nickel at elevated 


temperatures : 


PERIODICAL: Metallovedeniye i.termicheskaya obrabotka metallov, 
no.ll, 1962, 18-20 


TEXT: High-purity nickel specimens were heated in vacuum 

to 1100°C for 30 min, then cooled to 500°C and subjected to the 
effect of twelve successive 1 cm? doses of air. The structural 
changes caused by the oxidation process were studied by 

observing the microstructure, particularly as regards coloration. 
The lowest rate of increase in the thickness of the oxide film 

was observed in the light yellow sections of the surface with an 
orientation approaching (100). The oxidation was more intensive | 
‘in the orange coloured sections with orientations approaching | 
(111). The highest rate of oxidation was in the blue sections, 
the orientation of which was near to that of the dodecahedron 
plane (110), The change in colour was most intensive for the 
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grains with the orientation (110) which passed through the entire 
range of colour changes, :indicating that nickel is chemically 
more active in the crystallographic direction (110) than in the 
directions (100) and (111). Coloured selective oxidation after 
high-temperature vacuum heating can be usefully applied for 
investigating the initial stages of corrosion and for closer 
study of the fine crystalline structure of various materials, 
There are 3 figures, 


ASSOCIATION: Institut mashinovedeniya GKAM SM SSSR- 
(Institute of Machine Science GKAM SM USSR) 
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AUTHORS : j i i+, Sokolkov, Ye.N., Varli, K.V. and 
Skakov, Yu.A. 


TITLE: The effect of high-temperature thermomechanical 
tréatment on the fine crystal structure of austenitic 
steels and alloys 


PERIODICAL: Fizika metallov i metallovedeniye, vel5, noe l 
1962, 1357 - 143 


TEXT: In contrast to treatment which consists of plastic 
deformation of steel below the upper limit of the martensitic- 
transformation range (i.ee. at 400 - 600 °C), followed by 
‘quenching and which, according to the present authors, should be 
referred to as "low-temperature thermomechanical treatment" 
(NTMO), the term "high-temperature thermomechanical treatment" 
(VIMO) is proposed for a similar treatment in which steel is 
deformed at a temperature above its recrystallization temperature 
before quenching. It has already been established that a sub- 
Stantial increase in the strength of steel can be brought about 
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-by this treatment and it has been postulated that this effect 

is partly associated with changes in the fine crystal structure 
of the material, formation of stresses of the second type and 
texture. It was in order to check this postulate that the 
investigation described in the present paper was undertaken. 
Experiments were carried out on a Cr-Ni-Mn steel containing 
0.365% C, 0.5% Si, 8.0% Mn, 12.2% Cr, 8.5% Ni, 1.59 V, 1.15% Mo, 
0.3% Nb (alloy A) and on Nimonic type alloy containing 0.05% C, 
0.5% Si, 063% Mn, 20.09% Cr, 0.6% Al and 2.4% Ti (alloy 6). Test 
pieces (square rods measuring 11 x 11 x 60 mm) were heated in 
air in an electric furnace, hot-rolled, quenched and then aged, 
the various schedules employed being given in Table 1. In some 
cases, a higher rolling speed (5.7 m/min) or heavier reductions 
(56%) were used. At the same time, pilot test pieces were heat- 


treated in the conventional manner by quenching from temperatures y 
given in column 4 of Table 1. The effect of each type of i 
treatment was then studied by metallographic examination, 

measuring Vickers hardness and electrical resistivity at room 
temperature, determining the lattice parameters of the 
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solid-solution matrix, block dimensions and the magnitude of 
microstresses, and by evaluation of the character of texture 

of the specimens. Some of the typical results are given in 

Table 2. Similar results were obtained for alloy t, which, however 
requires’ supplementary study. The conclusions reached can be 
Summarized as follows: 

1) VTNO brings about substantial (in comparison with the 
conventional hardening treatment ) changes in the shape of the 

Grain boundaries and orientation of the grains, and markedly 

affects the condition of the solid-solution matrix. 

2) VrMo promotes more complete dissolution of the second phase 

on heating and more complete precipitation of this phase during 
ageing than the conventional heat-treatment. 

5) VTMO brings about a decrease in the dimensions of the mosaic 
blocks (down to 0.05 » in the case of:alloy A), this effect 

becoming less pronounced if higher temperatures or faster rdlling 
Speeds are employed. 
4) Quite large (up to 1 x 107?) microstrains are set up in the y 
alloy as a result of VTMO, ageing or quenching from relatively ‘ 
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high temperatures. 

5) Materials subjected to VTMO have a texture close to axial, 
the j{111j direction being the preferred orientation: 
Parallel to the direction of rolling. 

6) A maximum increase in strength is attained after VTMO 
followed by ageing. The beneficial effect of this treatment 
associated with the precipitation of a large quantity of the 
hardening-phase particles, with more favourable distribution 
this precipitate and indirectly with the reduced size of the 
mosaic blocks. There are 2 tables. 


ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals of the AS USSR) 


SUBMITTED: September 18, 1961 
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Table Ll: Schedules of VTMO and subsequent heat-treatment of 
test pieces which were hot-rollod during VTViO to 25% 
reduction at a rolling speed of 1.5 m/min and then 
quenched in water. 


Material No. of Temperature, %c Rolling Ageing 
treat— and tempera- conditions, 
ment holding time, ture, C Cc 
schedule hrs 


I 1150 lhe 1100 750 - 4 hrs 
Alloy A II 1175 1 hr 1000 750 - 4 hrs 
Iit 1206 - 1 hr 1200 750 ~ 4 hrs 


1080 8 hrs 1080 700 -16 hrs 
1080 8 hrs 1000 700 ~ 16 hrs 


Alloy 6 
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Table 2: Properties of Alloy A after VTMO carried out 
according to schedule I fas given in Table a] 


Type of Treatment Lattice resis- Block di- Hicro- HV, 4 
parameter, tivity mensions defornr kg/m” 
kX ypleem Oy p ation, 
-10 


- a menor eer nn mewn ie 


Conventional hard 
ening without 
azeing 


52595 62.7 220 


Conventional hard- 5.592 61.2 wh 290 

ening with ageing 5 

VIMO (without 
ageing) 5.2598 65.4 240 


VIMO (with ageing) 3.590 5904 0.05 1. 330 


%- in the numerator - results obtained by the approximation 
method; in the denominator ~ results of harmonic analysis. 
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AUTHORS: _Lozinskiy, M.G., Mirotvorskiy, V.S. and 


Rakhshtadt, A.G. 


TITLE: A study of ageing of beryllium bronze 


PERIODICAL: Fizika metallov i metallovedeniye, ve 14, no. 6 
1962, 834% - 842 | © 


TEXT: Microhardness measurements were used to study various 
aspects of ageing of 2.5% Be-Cu alloys, which were given 24-hours 
treatment at 780 °c, followed by water quenching, to ensure struc- 
tural homogeneity of the experimental Specimens. Ageing as well 
as hot-hardness measurements were carried out in vacuum. The 
investigation covered the following: determination of the 
temperature-dependence of microhardness of both solution-treated 

. a a ro) : 
waterial and specimens aged for 1.5 hours at 350 Cs; comparison 
of microhardness of the alloy at various stages of ageing, , 
both at the ageing temperature and after cooling to room tempera- 
ture; comparison of theldnatics of ageing in the interior of the 
Srains and in the grain-boundary regions. The results can be 
sumnarized as follows. 1) The microhardness, of beryllium bronze 
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aged for 1.5 hours at 350 °C increases slightly on heating, 
reaching a_ maximum value at-about 300 °C and decreasing rapidly. ----— 
above 400 °C. The microhardness of solution-treated specimens 
also increases on heating due to decomposition of the solid ; 
solution but the values obtained at any given temperature are 
lower than those.of the preliminarily aged material. 2) When the 
beryllium bronze is age-hardened at 350 °C for 50 - 60 min, its 
maximum microhardness at the ageing temperature is the same as that 
measured (after ageing) at room temperature. When the ageing time 
exceeds 60 min the room-temperature microhardness of the alloy 
becomes Lower than that measured at the ageing temperature,,the 
difference between these two values reaching about 90 kg/mm” for 
alloys aged for 6 hours. 3) The microhardness of solution- 
treated beryllium bronze is higher in the grain-boundary 

regions than in the interior of the grains. This effect is due 

to a higher concentration of beryllium in the grain-boundary 
regions where - possibly - some precipitation-hardening takes 
place during quenching. 4) The grain-boundary region and the 
interior of the grains harden at different rates during ageing. 
The interior of the grains hardens at a faster rate in the initial 
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stages of ageing. The microhardness of the grain-boundary zones 
and the interior: of the grains is paractically the same at the 

. moment corresponding to maximum hardness} the decrease in hard- 

' ness in the Srain-boundary regions is much more pronounced under 
conditions of over-ageing. 5) After ageing for 10 min at 350 °C 
the microhardness of the S-phase in the wolutjon-treated alloy 
increases from the initial value of 360 kg/mm” to 640 kg/mm*. 

6) Ageing of beryllium bronze for critical applications should be 
Carried out under conditions which ensure equal hardness at the 

grain boundaries and in the interior of the grains. The optimum 

ageing time at 550 °C is 1 hour. There are 7 figures and 2 tables. vi 


ASSOCIATION: Institut mashinovedeniya (Institute of as 
: Science of Machines) 
‘SUBMITTED: December 27, 1961 (initially) 
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{Industrial electronics and autoration of production proces- 
ses]Avtomatizatsiia proizvodstva i promyshlenneia elektronike. ‘ 
Glav. red. A.I.Berg i V.A.Trapeznikov. Moskva, Gos.nauchn. 
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Strength of nickel at room and elevated temperatures as affected 
by the specific structural state arising in high-temperature 
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‘Lozinskiy, Mikhail Grigor’yevich 
Cele i ol Sass seed si rcanigie Baidie 
Structure and properties of metals and alloys at high temperatures 
(Stroyeniye i svoystva metallov i splavov pri vy*sokikh temper- 
aturakh) Moscow, Metallurgizdat, 1963. 525 p. illus., biblio., 
index, plates. Errata slip inserted, 4850 copies printed. i 


“ToPre TAGS: vacuum metallography, high temperature metallography, 
metal macrostructure, metal microstructure, metal creep, metal 
thermal fatigue, internal friction, metal hardness, alloy hard- 
ness, tool steel, low alloy steel, nickel alloy, thermal etching, 
metal. hot hardness, diffusion, evaporation, seizing 


PURPOSE AND COVERAGE: This book is intended for engineering person- 
nel, scientific research workers, technicians, and laboratory. 
workers studying the behavior of metals and alloys at various: 
temperatures, It may also be useful to advanced students at ; 
metallurgical and machine-building schools of higher education. 
New methods for studying the microstructure and properties of 
metals and alloys at high temperatures are reviewed. Results 
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i. o£ investigations of specific features of the structure of metals 
' ' and alloys are presented, and laws governing the change in proper- 
f: | ties of numerous pure metals and alloys in a wide range of temper- 

' j atures are discussed. ‘From 1947 to 1950 the research in high~ 

| ; temperature metallography was carried out at the Institute of 

[ ‘ Metallurgy im. A. A. Baykov under the guidance of Academician 

i) : Nw T. Gudtsev; from 1951 to 1953, at the Institute of the Science 

of Machines under the guidance of I. A. Oding, Corresponding Member 
! of the Academy of Sclences USSR; and since 1953, by the author. In 
the investigation of the microstructure and properties of metals i 
and alloys at high temperatures considerable assistance was ex- : 
tended by Academicians 1. P. Bardin and A. A. Blagonravov. E. I. :; 
Antipova, M. B. Guterman, N. P. Zaytseva, L. A. Yevdokimova, A. M. ! 
Kosinskiy, V. S. Mirotvorskiy, N. Z. Pertsovskty, E. P. Sinodova, 

A. E. Fedorovskiy, and S. G. Fedotova participated in the develop- 
ment of new equipment and experimental methods and in the carrying 
out of investigations, 
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Characteristics of the kinetics of plastic deformation in comercial— 
grade iron at temperatures from 20 to 1000°, Izv, AN SSSR. Otd. 
tekh. nauk, Met. i gor. delo no.2:116-123 Mr-Ap '63, 
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= TITLE: Sharprfocused se ae -power Leray tube for structure analysis 
1 \. 


: } 


} 


‘SOURCE: ‘Priboryti tekhnika ekeperimenta, no. 4, 1963, 158-159 | 


"TOPIC TAGs: Xeray tube, structure analysis, URS~70 X«ray outfit, sharp- 


a , focused Xesay tube 


"ABSTRACT: A new design of a linear-focus X-ray tube with electrostatic focus~ - 
: ing of the electron beam is described, A 215=emm-~long copper housing has a 
. | vacuum-tight beryllium window and water=cooled anode. Tube prototypes were 
: tested in a regular URS~70}bera outfitipstable operation wis noted at a rated 
. voltage of 45 kv and test voltage of 50 kv. Maximum currents: 2.5 ma with Mo 
' and Cu mirrors and 500 ECEOEMD) with ee Co, Ni, or Gr murrors, A sample 
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“ofa diffraction curve of an ite aueees polyceyaeat determined with the above 
» Xeray tube is presented, Orig. art. has: 3 figures. 


ot "ASSOCIATION: none 
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| STPLE: - Effect of rolling conditions on-recrystallization and heat. resistance 
) OF mheker We eee, sk l . 
} gOURCES" Metallovedentye 4 termicheskaye obrabotka metallov, no. 5, 1963,. 54-60 


ie 
_| ROPTC TAGS; “nickel, thermomechanical treatment, recrystallization range, micro | 
hardness, heat. restatence, rupture life, total elongation, deformation mechanism: — 


' ABSTRACT: The effect of thermomechanical treatment (avr) on recrystellization 
‘and heat resistence in 99.5% pure Ni has been studied, Round bars, 16 mm in 
: diameter and 160 mm long, were annealed at 1100¢ for 1 hr, cooled to 900, 800, 
' 700, 600, 500, 400, or 200, rolled at these temperatures with a reduction of 
25%, and water quenched. The specimens were then subjected to recrystallizetion 
annealing for 1 hr in a vacium at 500—900C, Hardness tests end microscopic 
| examination revealed that an inerease in temperature of TMT increases the tem- 
* perature of the beginning and end of recrystallization. For instance, in speci- 
mens rolled at room temperature recrystellization begins at approximately 575C 
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and is completed at approximately 650C. Corresponding figures for specimens 
‘polled at 900C are approximately 660 end 740C. The temperature interval between 
the beginning and end of recrystallization is not affected by the conditions of 
| {ME end remains approximately 75C for all conditions tested. The kinetics of 
i xveerystallization were studied at 600C in a vacuum of 1077 mm Hg. At this ten- 
' perature a sharp decrease of microhardness begins efter approximately 1 hr in 
-- 4 all specimens rolled at 20—@8000. After 50 hr recrystellization was completed 
! end microhardness dropped from the original 190-120 kg/mm? to approximately 
i 70 kg/mm 2, In‘ specimens rolled at 900C the recrystallization proceeded at a 
‘ much lower. rate and was not completed even after annealing 100 hr, when micro- 
. hardness dropped from approximately 120 kg/mm? to 80 kg/mm2, The stress-rupture 
| teste at 6000 under an initial stress of 10 kg/mm* showed that rolling at cO— 
| go0¢ considerably improves heat resistance as compared with that of Ni annealed 
> at 11000. Specimens rolled at 20, 400, 800, and 900C ‘had the longest rupture 
' Safe, Specimens rolled at 20 and 700—900C hed the lowest creep rate in the 
first-stage creep. The total elongation in stress-rupture tests, which does 
+ not exceed 3—4% for Ni annealed at 1100C, varied in TMT specimens from 15% 
/ | (rolled at 500¢) to 42% (rolled at 600 and 7000). Microscopic examination re- 
' vealed a considerable difference in the mechenism of deformations between fully. ..... 
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“+ annealed and themmomechenteally treated Ni. In the former, microcracks began to 


“form at the grain boundaries at the very beginning of the stress-rupture test. 
'. - without grain deformation, while in the latter, microcracks (also at grain i 
‘ poundaries) appeared only after completion of recrystallization. Recrystelliza- .: 
tion appears to delay both the generation and propagation of microcracks. Orig. — 


-: art. has: 4 figures and 1 table. 


°°” ASSCCTATION:  Inst4tut mashinovedentya CKAM pri Gosplane SSSR (Institute of the 
Science of Machines GKAM under the Gosplan SSSR ) . ; 
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LOZINSKIY, M,G.; PERTSOVSKIY, N.2Z, 
~ Befect of temperature and the rate of tensioning on the kinetics 
and mechanism of deformation of iron-nickel alloys with 30 o/o Fe, 
Metalloved, i term. obr. met, no.9:37-45 S '63. (MIRA 16:10) 


1. Institut mashinovedeniya AN SSSR. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7 


“ACCESSION WR’ AP3OOTNG® oo) ee ee cuca 

“AUTHOR: _Totinsldlyy Mo Oe3 Vishnevsidy, Ge. Yes a 
ls, a VOUT: “Unit, for. _ studying the laws of deformation and destruction of samples | 
ae “SOURCE: -Bytle izobret. i tovarne anakov, noe 9s 19635, 58 < : a a 4 , 4 
| ows TAGS: : plastic deformation, structural. plastics, ‘destructive testing | : 


"ABSTRACT: ‘de Unit for studying the laws of deformation’ and destruction of a 
ot samples, for example, of structural plastic sheets subjected to one-sided high= oe 
-* |temperature heating using air as a medium, or a protective medium, during testing 7 
.:for pulling stress, bending,’ or compressione ‘This unit is equipped with a system : 
‘for the tensometric measurement of the load and deformation of samples, and also 
da movie camera for recording the processes of deformation and destruction of 
coe i samplese ws 


eve. bees to 


oe | Di stingud shing paatinesi In order to ‘measure the eve of the surfaces of 
... [the samples -at the time they are being tested according to the scheduled program, | 
7 the unit me “equipped with: an open electric pees which matematically moves in, li 


stlaeD ls seen tes pees 
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|. ACCESSION NR: AP3007468 
é : abeordance with a master pattern‘to or from the sample. 


"Qe Unilt as ‘per paragraph 1. Distinguishing feature: In order to determine the : 


rexact moment of start of the testing with high-speed one-sided heating, it is_ e 

m . equipped with a moveable water=cooled slide valve for shielding the open zone of “4 
_i the furnaces cae ' oe iets © i 
oe a ie 
ASSOCIATION: none | | - 
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|. Ye. open electric furnace — Caer 
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| AP3007709 
“AUTHOR: Lozinskiy, M. G. 
! —_—_—_———e” ‘ 


i TITLE: Device for testing the bonding of metals and alloys in ‘contact during 
‘exposure to high temperature and to compression in vacuum and various gaseous 
“media i : 

“SOURCE: Byul. izobret. 4 tovarn. znakov, no. 12, 1963, 51-52 


' TOPIC TAGS: metal testing, alloy testing, vacuun testing, gas testing 


‘ABSTRACT: A device for testing the bonding of metals and alloys in contact during | 

‘exposure to high temperature and to compression in vacuum and various gaseous 
' ‘media, consisting of a vacuum test chamber within which are found the sample under | 

- study with a heater and heat shield arrangement; a loading arrangement, consisting . 

‘of 2 rod and various weights which can be attached to it anda iconnecting rod for 

‘transmitting the force to the sample, the changing of the loading being accom- 

‘ plished without breaking the vacuum by use of a sylphon bellows coupling the con- 
‘necting rod to the bell jar; characterized in that in order to ‘determine the 
‘;magnitude of the force necessary to break the zone of the bond and in order to 
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[ 
f 
| ! characterize its spite properties, the device is outfitted iwi.th a@ tensiometric | 
ct system which includes a thrust plate to which is attached the end of the rod 
| | iwhich couples to the connecting rod and also an elastic element to which is i 
attached an ancicaters Gog, & resistor, inductor, or capacitor. f 
[i 
[4 
if 
1 
i 
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Effect of tensile stresses on the beryllium bronze aging process. 
Fiz, met. i metalloved.16 no.3:366-369 S '63, (MIRA 16:11) 
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B101/B186 
. AULHORS: Lozinskiy, M. Ge, Antipova, Ye. Ie, and Hikitina, I. I. 
1 PITLE: Device for protecting the inspection glass in high-temperature 


studies 
PERIODICAL: Zavodskaya laboratoriya, V- 29, no- 2, 1963, 237 - 238 


TEXT; In order to avoid misting of the field of vision caused by sublimates 
when studying the microstructure of heated samples in vacuo, @riving device 
ie suggested which causes a quartz glass disc of 105 mm diameter to rotate - 

and simultaneously to shift in plane-parallel direction at a rate of 
.. 434.8 mm per rotation. This ensures that a clear section of the quartz glass 
i always appears dn-frontof the eyepiece. There are 2 figures. 


ASSOCIATION: Institut mashinovedeniya (Institute of the Sciences of 
Machines ) 
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Kinetics of the oxidation of metals during heating studied by 
means of selective coloring. Zav.lab, 29 no.7:815-817 '63. 
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AUTHOR: Lozinskiy, Me G 


wes Astle MAR BS or 
The {mportance of the structural factor in solving problema of the strength 
+s and metals designed for service at high temperatures 


prochnentyy detaley mashia, 1962." Proteessy-uprochnen 


ohn 


noe of the hardening of machine parts); doklady sovech= 
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+3 - IY 
TOPIC TAGS: nickel, nickel alloy, nickel heat resistence, nickel structure, nickel 
alloy structure, nickel strength, high temperature trength 


/ 

ABSTRACT: The gtrength of metals and alloys may be increased either by changing 

their chemical composition with alloying elements or by changing their structure. 

The structure can be changed by creating ideal monocrystals by thermal, me- 

«+ «seat andfor thermomechanical working. Thermomechantca} working 4+ subdivided 

tae teennijyues for ditrerent groess <5 materiale oa) €6Uneating NEl Mer Ge 

2) heating at high temperatures aE Jeu an : . Thermal vorkimg <: 

s performed at 100-180C, ensuring { 

The main disadvantage of this pro 
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f 
when the steel is heated above 150C. This method ts known as “ausformin * or 
“marworking." The high-temperature thermomechanical method includes a combination 
of nat plastic deformation at temperatures above the recrystailization/ temperature 
. i rapid cooling (hardening) and sudsequent aging. This method, 
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of microns. The increase in the time required for deformation of the sample to the 
allowable limit during NHW in comparison with normal treatment under creepitests is 
explained by the structure formed during WHY. The redistribution of dislocations 
are cheir concentration is very important for increasing the strength of materiais 
a:ter NHN. As the NHW temperature increases, tne nickel resistance under piastic 
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yults of mechanical testing of nickel showed : Biabisiiy 
alter NHW ac 900C. Orig. arc. has: 9 figures. 2 
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Lozginskly, M. G., Pertsovekt?, N, Z., Ferenets, V. Ya. 
“Cezer rene! rs anne 


| TEPLE: Evaluation of the impertance of vartous deformation processes In the elongation [ 
| of nickel at high temperatures ig) 


| A 
sources’ AN SSSR. Nauchny*y sovet robleme zharoprochny*kh splavov 


{ aoe 
iseledoveniya etsley | splavov (Studies on steels and alloys), Moscow, fzd-vo Nauka, 


; 1964, 356-366 


eee 
{ ‘TOPIC TAGS: nickel, high temperature stretching, nickel elongation, nickel deformation, 


‘grain slippage, nickel structure, nickel crystallization, tensile stress 


it 
1 


ABSTRACT: The importance of different deformation precesses may be evaluated by 


quantitative metallography. The present article includes data on the total elongation of 
nickel samples when tested on the EkiASh-5S machine af 400-1009C and at rates from 0.5 


| to 800%/hr. The flat 5x2 mm nickel samples were 99.3% e land had passed metailo- 
e Rachinger equations, 
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increase in the rate of elongation to 600-800 %/hr causea marked dieintegrafion of the 
structure, By comparing the curves fn Fig, 2, it may be geen that when the grains are 
| curther from the surface, with elongation rates of 6.5 to 8 %/hr, the grains become larger, 
. while at 600-800 %/hr, the atructure disintegrates, Sliding along the grain boundaries was 
| determined on the nickel aamplea under tension at 409 and 800C and a rate of 0.5-0.6 G/hr. 
' On the basis of the data obtained it is concluded that at a rate of 0. 5-0,6%/hr the highest — 
‘ quantity of cracks per unit sample length, the maximum average crack width in the direction 
: of tension and the largest fraction of total elongation occur at g00C, Further away from the. 
surface, theae deformations drop sharply. The total length of separate cracks was also 
caiculated, being equal to 0,25 mm at 400-600C and reaching 0.4-0.6 mm at 800-900C, 
The teat date obtained show that nickel deformation at temperatures above 600C is ‘ 
ompanied by reerystallization, The recrystallization process varies for different 
eration rates, grain growth increasing as the rate drops. If ia noted that nickel 
rystallization ta higher than for aluminum aa polygonization sroceeds under these 
tions for aluminum, The lawe of variation of erain shape and size were also de- 


~ HN nmarter ett astelmneent 


Lol, Grain sHppage is observed at these rates, 
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aifference in deformation processes at the surface end inside the nickel is explained 
by prior recrystalization fn the fmer layers and by unequal distribution of intergranuler 
1, the meterisl.: Orig. art, has 4 figures, 4 equations and { table. 
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Fig. 1. Dependence of grain size 
variation (Egr/ Etot) and coefficient 
of relative variation of grain aize 
(Ker) fn the middle longitudinal 
section of nickel samples (at a 
depth of 0.8-1 mm from the sur- 
face} on the testing temperature 

-- when @ total elongation fs about 
20%: rate of elongation, %/hr: 

& ~ from 0.5 to 0.6; b - from 

6 to 8; c ~ from 609 to 800. 
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TiTi.8: Use of microstructural anelysis to study palladium deformation during 


cresp testing in vacuua : “99 | 
SOURCE: Nauchno-tekhnicheskoye obshchestvo nashinosiroitel ney pronytehlennosti, 
Sektsiya matallovedeniya 4 termicheskoy obrabotki. Mstallovedeniye 4 terni- 
cheskaya obrabotka, na. 3, 1964, 91-103 


| TOPIC TAGS: palledium deformation, paliedium qreep test, pelledium microstructure j 
| palladium property, palladium ereep, pallediun 7 ; 


Uv 
ABSTRACT: Specimens of 99.82% pure palladium 3x3x50 mn, which had been vacuun 
' annealed st 13000 for 1.5 hr to an average grain seize of 1.25 mm, were subjected 
to creep testing in vacuum et 400--10000 under an initial strees of 4.42—68.6 
Mnfme (0.45——-7.0 ke/mm2) at a steady creep rate of 0.5—1.0%/hr. The results 
showed that at 400-—600C the mechanism of palladium ereep is characterized by 
intregrenular slip; the slip bands become wider, and the gpace between then 
increases ag the test tamparature increases. Above o0Cd the cresp gradually 
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‘changes from fatragbanuler to intergranular, At LOG0C displecement 
of grains, migretion of grain boundaries, end formatton of fatercrys- 
telline cracks, and subboundarfese ere observed. Orig. art. has: 7 
figures and 1 table, 
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BERG,A.1.,glav.red.; TRAPEZNIKOV,V.A.,glav.red.; TSYPKIN, Ya.2., doktor 
tekhn.nauk,prof.,red.; VORONOV,A.A., doktor tekhn.nauk, prof. ,red.; 
SOTSKOV,B.5., coktor teknn.nauk,red.; AGEYAMN,D.1., doktor teznn, 
nauk, red.; GAVRILOV,M.A., red.; VENIKOV,V.A., doktor teknn.nauk, 
prof.,red.; CHELYUSTKIN,A.B., doktor tekhn. nauk,red.; PROKOF'YEV, 
V.N., doktor tekhn.nauk,prof.,red. ; IL'IN,V.A., doktor tekbn.nauk, 
prof.,red.; KITOV,A.I.,doktor tekhn.nauk,red.; KXINITSKIY, N.A., 
kand, fiz.-matem.nauk,red.; KOGAN ,B.Ya., doktor tekhr.nauk, red.; 
USHAKOV ,V.B., doktor tekhn.nauk,red. ; LERNER ,Yu.A., doktor tekhn. 
nauk,prof., red.; FEL'DBAUM, A.A.,prof., doktor tokhn.nauk, rod. § 
SHREYDER,Yu.A., kand. fiz.-mat. nauk,dots.,red.; KiiRKEVICH,A.A., 
akad., red.;TIMOFEYEV,P.V., red.; MASLOV,A.A.,dots.,red.; LEVIN, 
G.A., prof.,red.; LOZINSKIY ,..G., aoktor tekhn.neuk,red.; NETUSHIL, 
A.V., doktor tekhn.nauk,prof-,red.; POPKOV,V.I.,red.; ROZENBERG, 
L.D.,doktor tekhn.nauk ,prof.,red.; LIVSHITS,A.L. ,kand, tekhn.nauk,red._ 


[Automation of” production’ and industrial electronics] Avtomatiza- 
tsiia proizvodstva i promyshlennaia elektronika; entsiklopediia 
sovremennoi tekhniki. Moskva, Sovetskaia Entsiklopediia. Vol.3. 
Pogreshnost' resheniia ~ Teleizmeritel'naia sistema chastotnaia. 
1964. 487 p. (MIRA 17:10) 

1, »Chlen-korrespondent AN SSS (for Sotskov, Gavrilov, Tinofeyov, 
Fopkov). 
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TITLE: Durability of VFT-8 and KAST-V glass cloth samples on flex testing 
under conditions of unidirectional heating 


SOURCE: Plasticheskiye massy*, no, 4, 1964, 37-43 


TOPIC TAGS: glass cloth, flex test, unidirectional heat, VFT-S glass cloth, 
KAST-V glass cloth, durability, life, strength, deformation, stability, stress 
limit, critical deflection, I MASh-11 test unit, flexing breakdown mechanism 


ABSTRACT: The strength of VFT-S and KAST-V glass cloth sheets heated on 
one side to 1000C at temperature increase rates of up to 50 degrees per second - 
was tested on a unit designed by the authors (Ustanovka IMASh-11 dla izucheniya — 
prochnostny*kh i deformatsionny*kh svoyaty listovy*kh konstruktsionny*ich 

‘ plastmass v usloviyakh odnostoronnego vy*sokotemperaturnogo nagreva. Izd. 

.| TsITBIN, 1963. "IMASh-11 unit for testing atrength and deformation properties 
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of sheet plastics under conditions of unidirectional high-temperature heating. ") 

Depending on their thickness, these fiberglass samples withstood stresses of 

500 kgs/cem? for 30 to 120 seconds when heated at a rate of 10 and 25 degrees/ 

second. In flex tests under unidirectional heating, when the stress is toward the 

,, heater, the sample life is longer than when stress is away from the heater. The 

'- relationship between the life (t) of the samplés and the level of the initial esti- 

' mated-stress in the limits of 10 to 120 seconds on the time scale is characteriz- 

;- ed with sufficient accuracy by the expression Y= A-Bog . It is assumed that if 

; the heating conditions are not stationary, causing structural changes in the ma- 

‘ terial, the given relationship can differ from the known time-strength relation- 

‘|, ship at constant temperature. With the help of motion pictures it was establish- 

; ed that sample breakdown on flexing takes place in two stages. In the first stage 
the preliminary elastic-plastic deformation under the action of the normal tensik . 
forces of compression of the surface subjected to heat causes the "critical de- ‘| 

. flection" of the samples. In the second stage, after the "critical deflection" is." - 

4 exceeded, -the stability of the layers of the compression zone is lost, characters °‘ 

ized by the formation of the shifted folds directed at an angle of about 45° to the 
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plane of the cross section of the sample. Orig. art. has: 8 figures, 3 tables and 
3 equations. are ; ogee ae 
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LOZINSKIY, M.G.; FERENETS, V. Ya. 


Effect of cyclic Re %-transformations on shape modifications 


of iron specimens, Metalloved, i term. obr. met. no.12 242-43 
D 64 (MIRA 1882) 


1. Institut mashinovedeniya Gosudarstvennogo komiteta po 
mashinovedeniyu pri Gosplane SSSR, 
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‘ (TIE: The problem of the mechanism of failure of polycrystalline retals at high 
| temperatures 


“| source: Fizdka metallov £ metallovedeniye, We 17, n0- 6, 1964, 903-908 


TOPIC TAGS: boundary getrength, grain atrength, polycrystalline metel , Jeffries 
: heavy, high temperature’ » plesticity, brittleness, Ni, Xi Fe alloy 
i piel, 


e vv 
ABSTRACT: The effects of temperature on boundary and grain strength of poly- 
crystalline metele have been widely studied by Jeffries whose views are commonly 
accepted. The authors came up with results which make e further investigation of 
Jeffries! proposals necessary. They applied tensile tests in 4 1079 om Hg vacuum 
at 20, 00, 700 and 1000 C to 99.3% Ni and Ni +306 Fe specimens. At 20 and 400 C 
the plasticity of Ni specimens was 72 and 51% respectively. Deformed grains were 
characteristic of the microstructure. With temperatures at 700 C, plasticity 
dropped to 15.6% but was restored during further temperature increase of up to 
1000 C. Microsxaminations showed the predominance of equiaxial greins. Plasticity 
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was also high ia the Ni-Fe specimen with negligible restoration (4.7%) at 1000 C. 
Tne authore propose a generalized diegram of changes in the mechanism of failure 

of polycrystalline metals within a wide range of temperatures. The diagram should 
be adjusted in accordance with the purity and the nature of the naterial but 
otherwise 1t is applicable to many metals and, oys that exhibit a tendency 
cowards hot brittlenese and recrystallization! Guring high-temperature deformation. 
However, the rate of deformation bas to be invertable within a wide temperature 
interval. Orig. art. has: 4 figures. 
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Fig. 4. Diagram of changes in the mechaniem of failure of polycrystalline metals 
during heating (vgep * const); (1) intererystalline strength; (2) intrecry- 
Bstalline strength. 
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'' AUTHOR: Antipova, Ye. I.; Lozinskiy, M. G,; Mirotvorskiy, V. S. (4 


TITLE: Comments on the problem of the kinetics of recovery in recrystallization 


SOURCE: Fizika metlallov i metallovedeniye, v. 18, no. 3, 1964, 473-475 / 


' TOPIC TAGS: recrystallization, hardness, reduction, nickel, workhardening 

. +7 

’ ABSTRACT: Technically pure Ni was reduced to 25% at room temperature, sub- 
jected to hardworking at 900C and another 25% reduction and subsequenfly water 
quenched. The recrystallization cf Ni was characterized by an appreciable de- 
crease in hardness with time and a high initial hardness of the recrystallized 
sections of the structure which also decreased as the holding period was extended. 

: Speqimens reduced at high temperatures and specimens annealed for 3 hours 
within the 500 to 800 C range were characterized by an analogous pattern of initi- 
al high hardness of the recrystallizaticn section. Apparentiy, the new grains are 

_., Subjected to the stresses which expand throughout the workhardened material 
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although the level of internal stresses is considerably lower than in that workhar- 
dened part. With the formaticn of new grains, microhardness decreases in both 
the new and the workhardened grains. Deviations from the linear relationship 
observed in the recrystallized sections when recrystallization is Slight and in non- 
. crystallized sections when it is appreciable, are attributed to the base layer. 
With a base layer softer than the object of investigation, the hardness values are 
lower and with a harder base layer they are higher. This relationship may pre- 


vail in the beginning and towards the end of the process of recrystailization wnen 
small amounts of new graing and the remainders of non-crystallized old grains 
occur in the basic mass of the opposite structure. Orig. art. has: 4 figures 
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LOZINSKIY, MoGe; MIROTVORSKZY, V.S. 


Precision of microhardness maasurements. Zav. lab. 30 10.7: 
894-396 '64. (MIRA 1833) 


1. Gosudarstvennyy nauchnc--issledovatel'skiy institut 
mashinovedeniya,. 
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"Some Peatures of the fracture mechanism of commercial iron during fatigue 
tests within wide ranges of temperature.” 


report suomitted for and Conf, Dimensioning and Strength Calculations, Budapest, 
5-10 Oct 1965. 
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ORG: none i 


TITLE: Construction of devices and the precision of determining microhardness at 
high temperatures me 
14,55 | 


SOURCE: Soveshchaniye po nikrotverdosti. 2d, 1963. ‘Metody ispytaniya na | 
mikrotverdost'’. Pribory. (Methods and instruments for microhardness testing). Moscow, 
Izd-vo. Nauka, 1965, 96-112 


TOPIC TAGS: hardness, same, iron, netallurgic testing machine , kik Peamptenatun 
L 5 UAL vwreostrt Cire Atayrer tT | { 

ABSTRACT: A general discussion of microhardness testing devices is presented. The 
devices are divided into four types. To type I belong those in which indentation is 
produced at a high temperature but the size is determined at room temperature. Type 
II includes those devices in which the indentation is measured at the temperature at 
which it is produced. Type III devices are similar to the type II ones, but include 
sighting attachments for precise locating of the indentations. Type IV devices are 
Similar to ‘those of type III but also include a mechanipm for applying tensile stresses 
to the specimens. Five different microhardness testersVare discussed (all previously 


described in the literature). The performance of three devices in determining micro- 
hardness of iron in the temperature range of 20-~1300C is explained, and the . 
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experimental results are tabulated. It is concluded that the performances of the | 
three devices are approximately the same. The equipment tested here hag been 
described by H. Schenk, E. Schmidtmann, H. Brandis, and XK, Winkler (Arch. 
Eisenhuettenwesen, 1958, 29, H. 10, S. 653), by M. G. Lozinskiy and ¥. S. Mirotvorskiy 
(Iza. TsITEIN, tema 32, No. P-61-16/4. M., 1961), and by Ye. S. Berkovich (Zavodskaya 
laboratoriya, 1963, No. 10). It was algo found that thero was little or no din- 
crepancy between microhardness determinations obtained from inden‘ 
measured at high and at room temperatures for temperatures below 1100C, 
that little information is available on the effect of high temp 
properties (especially on the shape) of microhardness indentors, Further research 
along these lines is in progress, Orig. art. has: 2 tables and 7 figures. 
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| TITLE: Certain areas of “application of the microhardness method at high temperatures 
ea | eas (Fa | 
ey SOURCE: Soveshchaniye po mikrotverdosti. 204 1963. Metody ispytaniya na 
sa. -. | Mikrotverdost'. Pribory. (Methods and instruments fo. microhardness teating). Moscow, 
a | Izd=vo Nauka, 1965, 148-157 . ee 


mea 6=6=C«ss«(| TOPIC TAGS: hardness, neteipobesrwe, nickel, berxittum, metal rolling, imaxsetast! 
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ABSTRACT: The kinetics of high-temperature weakening of cold-worked, technically pure 
nickel was studied by, the microhardness method. The specimens, originally cold-rolled 
at 20C, were hot-rolied at 400--900C and were subsequently hardened by water immersion. 
The microhardness of the specimens at 600C was determined as a function of the anneal~ 
ing time. The experimental procedure followed that described by Me G. Lozinskiy 
(Stroyeniye i svoystva metallov i splavo¥ pri vysokikh temperaturakh. Metallurgizdat, 
1963). The effect of recryatallization!6n the microhardness of nickel’ /specimeng, rolle¢ 
at 20C and 900C respectively was determined, and the experimental results are presented 

'| graphically (see Fig. 1). These results are compared with previously reported data fo 
technical iron by the authors (Izv. AN SSSR, OTN, Metallurgiya i toplivo, 1959, No. 3), 
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for tempered steel KhVG and beryllium bronze Br.B 2,4 by M. G. Lozinskiy, V. 5. 
_| Wirotvorskiy, and A. G. Rakhshtadt (Fizika metallov i metallovedeniye, 1963, 16, vype 

3). It is suggested that measurements of "hot" microhardness may yield valuable 

information on the behavior of metals and alloys at high temperatures, particularly 
when these metals are subjected to various stresses. 
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fenperature sicrobardness of nickel 7 lee THMHNN NMI LUT: 
liminary treatment: 1 - rolled at a NU NY alll | 
200; 2 - at 400C; 3 ~ at 5000; 4- 9 (20 === ih a TTT | : 


at 600C; 5 - at 700C; 6 = at 800C; om 
T-at 9000 . 


: Annealing at 600C, hours 


Orig. art. has: 7 graphs. 
SUBM DATE: 18Jun65/ ORIG REF: 007/ OTH REF: 002 
YZ 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7" 


Lek hire ree 


BPEROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7 


RR EDS aE ee 


BERG, A.I., glav. red.; TRAPEZNIKOV, V.A., glav. red.; TSYPKIE, 

Ya.Z., doktor tekhn. nauk, prof., red.; VOROWOV *.4., 

prof., red.; AGEYKIN, D.I., doktor tekhr.nauk red. ;GAVRILOV, 

M.A., red.3; VENIKOV, V.A., doktor tekhn, nauk, prol., red. 

SOTSKOV, B.S., red.; CHELYUSTKIN, A.B., doktor tekhn. nauk , 

red.; PROKOF'YEV, V.N., doktor tekhn. nauk, prof., red. 

IL'MIN, V.A., doktor tekhn, nauk, prof., red.; KITOV, A.1., 

doktor tekhn. nauk, red.; KRINITSKIY, N.A., kand. fiz. mat. 

rauk, red.; KOGAN, B.Ya.,s doktor tekhn. nauk, red.; USHAhuv, 

V.B., doktor tekhn, nauk, red.; LERNEit, A.Ya., doktor tekhn. 
a nauk, prof., red.; FEL'DBAUM, A.A., doktor tekhn. nauk, prof., 
red,; SHREYDER, Yu.A., kand. fiz.-mat. nauk, red.; KHARKEVICH, 
A.A., akademik, red. deceased]; TIMOFEYEV, P.V., red.3 
{ASLOV, A.A., dots., red.; TRUTKO, A.F., inzh., red.; LEVIN, 
G.A., prof., red.; LOZINSKIY, M.G., doktor tekhn, nauk, red.5 
NETUSHIL, A.V., doktor tekhiis Hak, prof., red.; POPKOV, V.I., 
red.; ROZENBERG, L.D., doktor tekhn. nauk, prof., red.; 
LIFSHITS, A.L., kand. tekhn. nauk, red.; AVEN, 0.1., kand. 
tekhn. nauk, red.; BLANN, 0.M.{Blunn, O.M.], red.; BROYDA, V., 
inzh.,prof.,red.3; BREKKL', L [ jrock1,L.] inzh., knad. nauk, red.3 
VAYKHARDT, Kh. [Weichardt, H.], inzh., rede; BOCHAROVA ,M.D., kand. 
tekhn. nauk, st. nauchn. red. 
{Automation of production processes and industrial electronics] 
Avtomatizatsiia proizvodstva i promyshlennaia elektronika; entsiklo- 
pediia sovremennol tekhniki. Moskva, Sovetskaia entsiklopediia. 
Vol.4. 1965. 543 Pe ‘TRA 18:6) 
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TITLE: The effect of aus forming conditions on strength properties of nickel 
high temperatures | { L 


L 
i ae St Th, 
~ | SOURCE : AN SSSR. Izvestiya. Metally, no. 2, 1965, 167-174 
fe : 
| TOPIC TAGS: ausforming, thermomechanical treatment, nickel, metallography q 
| ABSTRACT: The wide use of nickel as a base for high temperature alloys led to the 
‘investigation of the effects of rolling at¢temperatures from 400-900°C (then quench- 
‘ing in water) at a rate of 5 m/min to reductions of 2-45%. Materia) rolled at 
4  \room temperature and simply annealed material (1}00°) were investigated. The most 
effactual treatments for increase in 100 hr rupture life at 400°C were hot rolling 
at 500°C and room temperature rolling at reductions of 25-45%. Ductility (reduc- 
‘tion in area) for 100 hour rupture life below 20% rolling reduction is substantial- 
ly lower for these treatments. Lower temperature treatments show better strength 
properties for both short and long time tests at 400°C, the best results being ob- 
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itained from the material reduced at room temperature. Both 160 hour rupture life 
(all specimens) and short cime ductility curves (room temperature and 500°C treat- | 
iments) show pronounced minima at reductions of 5-203. With increasing steps of re-- 
‘duction at all temperatures, optical metallography showed the structure of grain 
centers to become increasingly complex. Grain boundaries became irregular in an 
acicular way with deformation at the higher temperatures (700-900°C). This irre- 
gularity was also noticed on electron microsccpe replicas. Orig. art. has: 6 


.figures, 1 table. 
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AUTHORS: _Lozinskiy, Me G, (Moscow); Romanov, A. Ne (Moscow) - 


i, iron, microstructure °°. 
ABSTRACT: Testing equipment’ used in the iron microstructure experiments is 
described, The range of temperature was 20-1200C, The specimens tested were 
90 mm long with a cross section 10 x 1 ms, and the load was symmetrical at 3000 
cycles per minute, Studies were carried out after approximately 10 million 
cycles, Two series of investigations were conducted, In the firgt the disloca-  _ 
tions Within the grains were observed, and in the second the border zone of ths 
grains waa studied, Figure 1 on the Enclosure shows typical conditions found in 
the first series; Fig. 2 represents group two. ‘The specimens vere studied in 
threes temperature intarvala: 20 to 4000, 5000 up to and over 8000, and £00 to 
500C. Deformations (their origin and propagation) are described in full. 
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Twelve high quality wicroscops photographs illustrate the experiments of both 
seriss, A special type of dislocation is shown, whers "subgrains* smaller than 
ona nioron are formed within the grains, Another typs of dislocation is found 

te be oaused by recrystallization of the border zone, resulting in a change of the 


size of grains. Orig. art. has: 5 figures. 
ASSOCIATION: none 
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TITLE: State of the art of the study of fatigue’ failure in metals end alloys 
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Vestnik mashinostroyeniya, no. 5, 1965, 56-63 


TOPIC TAGS: fatigua, metal fatigue, fatigue failure, slip line, slip band, 
fatigue life / IMASh 10 apparatus 
amemamcreaaese 221 
Vv 
The article presents a review of the state of the art fatigue fail- 
vestigations, An elaborate chart of the different methods / tudying tae 
microstructure and the mechanical and physical properties of mai 
sented (including methods used for high temperature fatigue), 
roused under the broad classifications: ilgnt ard electron mi 
: studies}s b) moasurement 
Re : 2 
: Ofartissyy 
iat Sa Sisters Dean gat rae r ery ereerar a eae renner) | a i te : v4 a 
4 iPason.c characteristics (physical properites;, it nas peep 
=. Ivanova (Ustalostnoys racrusheniye vetelloy, Metailurgizdat, 
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at ratigue cracks begin to appear after only 1-10% of the total fatigue life. 
‘bé various microstructure methods used to study the formation and 
have yielded ths following general characterietins (see ais 
A. Gordeyeve, and A. M. Zaytsev, Stroyenivea ! analiz 
ayelic loedingMauses plagti> shear aitnts - 
ch grow in number an; LARP Lh fo tome tim 
ane Cinelly. form misrocratss aiite gesas ~ Sas Sa Se 
tue bands do not cross grain bdoundarias, and the cracks i Ons 


property and micr _sf‘ecte in igus arc ieated respectively 
Oding UWS f f 


1¢ microhardness increases with cycles until the slip bends are formed and 
then decreases while the elastic properties exhibit a hysteresis loop due to in- 
ternal friction losses, Changes in electrical properties, magnetic properties 
(see B.S. Alwlov and VA, Franyuk,- Ob. izmenenii nexotorykh fizicheskikh svoystv 
metailov v protsesse ustalesti. Doklady AN BSSA, t. Ili, No. 3, 1959; and ecoustic 
emission (see N. HN, Redsterake, Metals "Sound Off" on Fatigue, “iron Age", 192, 
No, 12, 1963) have also been used to siudy fatigue behavior, Ultrasonic pech- 
niques (see ¥, I. Bratina and D, Milla. Study of Fatigue in Metels ing \* 
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Ultrasonic Technique. Metal Treatment and Drop Forging, v. 30, Mo. 213, 1963) 

nave become useful in determining the amount of fatiguo damace. The authore 

briefly deseribe an apparatus (IMASh-10) Weveloped by thes which permits cbserva- 
Maneieiine during fraticue testi 


vicn and photographing of the sample mict 


sdsalel a Sureboscopic flash synchronized witn tne specimen mo vlote OTil. mt. naa 
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“TITLE: emis the heat resistance of Ni by means of high temperature thermo- 


a _mechanical treatment 4 i 


“SOURCE: AN SSSR. Izvestiya. Metally, no. 5, 1965, 164-169 


’ TOPIC TAGS: . mechanical heat treatment, dispersion. hardening, heat resistance, ten- 
-.gile strength, annealing, yield stress 


ABSTRACT: High temperaturg-tensile tests were made on NP-2 Ni rods of 16 mm dia- 
‘meter. In addition to Co’the Ni contained the following base impurities: 0.04% Mg, 
0.02% Fe, 0.06% Si, 0.01% mn, 0.03% Cu, 0.015% Zn and 0.014% S. The rods were given 
a preliminary annealing treatment of 3 hrs at 1100°C and subjected to high tempera- 
ture thermomechanical treatment (HTTT) at 500, 700 and 900°C (6.7 m/min) which yield- 
_ed a series of samples respectively reduced by compression to 2, 5, 10, 15, 20, 30 
and 45%. Some samples were tested in the annealed state and others after deformation 
at 20°C. Experimental results are presented for both brief and protracted tests for 
tensile strength at 400° and 500°C. As the HTTT temperature increased, strength de- 
creased. Maximum increases (1.5 and 2 times) were observed for HTTT at 500°C, and 


UDC: 669.24-157.9 


‘Card 1/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7 


as Se ees 


Sil i006 as 


ACC NR: AP5026365 


for cold working at 20°C--for the more heavily deformed (40 to 45%) samples. The 
yield stress was also found to increase more than the tensile strength; the best 
treatments resulted in increasing the yield to tensile strength ratio from 0.3-0.4 
to 0.8-0.95. For short time testing the same general results were obtained at a 
Sie somewhat lower test temperature (400°C). In the 100-hour tensile strength test, 
& strengthening by HTTT was achieved after a deformation of more than 20%. At 45% de- 
formation, the 100-hour strength of Ni at 500°C rose to 25.8, 26.6 and 30.8 (kg/mm?) 
following HTTT at 900, 700 and 500°C respectively; after cold working, to 31.5 kg/mm? 
These values reflect an increase of 50-85% in strength. A schematic diagram illus- 
trates the effect of preliminary plastic deformation at various temperatures on the 
heat resistance of metals and alloys. In no case did phase transformations or dis- 
persion hardening occur. The low strength region in this diagram was for low defor- 
mation. Orig. art. has: 3 figures, 1 table. — 
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TITLE: New trends in high- temperature metal lography 


SOURCE: Metallovedeniye {1 termicheskaya obrabotka metallov, no. 7, 1965, 57-40, : 
and inserts facing pp. 25, 40, and 41 


TOPIC TAGS: high-temperature metallography, vacuum metallography, fatigue tester, 
tungsten strength, metel structure 


| ABSTRACT: Jhe paper briefly describee two new trends in high-temperature i 
-metellography: the study of microstructural peculfarities of sanples subjected 
to fatigue\ bests during heating in a@ vacuum, and the study of high-melting mater- 

ials by ny direct observations during heating up to 3000C and their stretching in a 

vacuum or in varfoue gaseous media. ,The first method was made possible by the 

eee eice tor of the THASh-10 device’ eats fotntly by the author and A. N. Rosanov} 

; werauditg a 300-tines magzaifled oheercation 
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‘approach was carried out on the FMASh-18 device (likewise designed by the author) 
“whteh permits direct structural observations and the measurement of deformations 
following the stretching of samples aubjected to contact electrical heating up to 
3290 Block diagrams of both devices are given end are accompanted by brief des-/ 
eetptions of, their operation. The reeults of studies of the strength properties ff 
of tungst en¥tcarried out by Ye. ZI. Antipova) agree fuliy with data reported by I. 
(Journal Lesa-Coumon Metais, 1964, v. 7, so. 4). Orig. art. has: 5 
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Stroboscope for illumination during study of the fatigue kinstics in metala 
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_, TITLE: Concerning the mechanism of extrusion and intrusion displace- 
‘ment of microvolumes of alpha iron during: fatigue tests under high 
uaa . 


' , temperature heating © 
“| SOURCE: AN SSSR. Doklady, v. 162, no. 6, 1965, 1277-1280 


| TOPIC TAGS: iron, mechanical fatigue, high compe rature fatigue, 
| 


‘| fatigue test, crystal imperfection 


 VABSTRACT: ‘The authors report some results of observations of the fin 


structure of crystalline samples of technical iron, subjected to 
sts by alternating bending in one plane, and simultaneously 
The apparatus used for this purpose 


\ fatigue ie 
, Agion heating in vacuum. 
8 developed by the authors and deseribed by them earlier 


to radi 
t possible to carry 


— Y=pSMASh=10) . 
ae AN 7. “tho. 2, 1965). The apparatus makes Bee 3 
m™ ‘out fatigue tests and microstructure analysis\of samples heated to ae 
mechanical loading conditions. The tests were | [iia 
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‘made on commercial iron of standard composition. Electron-microscope 
‘photographs of the tested samples show that the relatively straight 
, glide lines, on the boundary of which the extrusion and intrusion 


‘takes place, are located at distances equal to (2--6) x 10? erystal- 
;clattice periods. The causes of occurrence of zones with increased 
/displacement mobility at these intervals are not yet clear. It is 

: deduced, however, from the existence of such an effect that. during 
the time of the experiment the imperfections in the erystal become . 
iredistributed and move to individual glide planes. The kinetics of 
i this effect is discussed in some detail. This report was presented 
iby A. A. Bochvar, Orig. art. has: 4 figures 
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TITLE: . Device for direct observation of the structure of refractory materials at 
high temperatures. Class 42, No. 178549 17 


ORG: none 


SOURCE: ~ Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 3, 1966, 81 


“TOPIC TAGS: refractory material, refractory material structure, high temperature 
structure, structure observation 


ABSTRACT: This Author Certificate introduces a device for direct observation of the 
structure of refractory materials at high temperatures. The device contains a chambe 
for the refractory specimen, an optical system with a movie camera, a high-brightness 
illuminator, and a mechanism for loading specimens. To widen the range of test 
temperatures, the spectral characteristics of the illuminator do not coincide with 
those of the tested specimen. Orig. art. has: 1 figure. {az] 
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{| TITLS: The use of three-layered U7-30-U7 steel for automobile springs 


, has underzone shot sare 20--308 greator than that of SOKhG steel (see Fig. 1). 
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SOURGH: ictallovedeniye i termicheskaya obrabotka metallov, noe 5, 1966, 27-29 | 
TOPIC TAGS: contact stress, shot peening, fatigue strength, spring steel, steel/ U7 
steel, 30 steel, 50KhG spring steel | 


ANSTRACT; ‘The results of a study of three-layered U7-30-U7 steel for autonobile 
S.-Pings ure given. This material was used to obbain high hardness of the spring-leaf 


L..in outer layors of U7\steel and a center layor of 30!8tcel. in order to obtain a 
spring band with a thickness of 7 mm after rolling when the thickness of the outer 

lasers of U7 steel is 1.2 mn, the thickness of the blank of U7 steel mst be 30 mm 

beSere rolling when the total thickness of the packct is 180 mn, | Springs of this | 
Misterial ere found to have a higher fatigue lini¥ under the influence of contact a 
siresses tian SOXhG steel. The fatigue strength! of the three-layered stcel that 
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ORG: none 


é PITLE: Intensification of surface hardening processes of steel and cast iron parts 
4 during high frequency induction heating under a fluid 


| $OURCE: Vestnik mashinostroyeniya, no. 8, 1966, 59-63 


} TOPIC TAGS: surface hardening, steel, ferrite, magnetic material, induction hardenin 
| F2-100 ferrite, I4 magnetio material, I5 magnetio material, 45 steel, 50 steel, 40 Kh 
“+ gteel, 40 KhN steel, ShK15 steel 


ABSTRACT: The first part of the report discusses the improved performance of induc- 
tion heaters at 60--400 kcps when ferrite F,-100 or magnetic materials I4 or 15 are 
used as magnetic conductors. A special dual-inductor geometry (developed by the 
authors) is described. The cooling rates in water, in a 30% water solution of 
glycerin, and in oil after surface induction heating were investigated on plate 

| specimens es x 100 x 200 mm) of steels 45, 50, 40 Kh, 40 KhN, and Shih15, on tube 

| specimens (200 mm in diameter, 15 mm wall thickness, 200 mm long) of steel 40Kh, and 
on rods (40 mm in diameter, 120 m long) of steel 40Kh. . Curves of the cooling rates 
as a function of surface temperature are presented. The hardening effects of surface 


UDC: 621.785+5:621+3.023 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630003-7 


ACC NR: AP6026719 


induction heating under a fluid are discussed qualitatively and, to some extent, 
quantitatively. Equipment is described for induction surface hardening of hollow | 
cylinders (inside), of cylindrical parts (outside), and of large machine parts, and 
schematic diagrams of equipment configurations are presented. It is concluded that 
heating under a fluid has a bright future. Orig. art. 


surface hardening by induction 
has: 7 figures and 1 table. ies 
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TITLE: New method and TMAH eS unit for examining the microstructure 
of refractory-metal materials\‘during tensile tests at temperatures up to 
3300C in vacwin, argon, helium or hydrogen AW 


SOURCE: AN SSSR. Institut metallurgii. Svoystva i primeneniye 
zharoprochnykh splavov (Properties and application of heat-resistant 
alloys). Moscow, Izd-vo Nauka, 1966, 231-236 
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ABSTRACT: A new ruagn-18Fanit has been designed for the microscopic 
examination of the structure of specimens subjected to tensile tests | 
at temperatures of up to 3300C in a hails 1.1075 mm Hg or in an 
atmosphere of argon, helium or hydrogen. w he unit features three new 
elements: a lighting system for the MVT W nderoscopa® which uses & 


mercury lamp of the DRSh-100-2)%type (power, 100w; brightness, about 
100 ksb); an MIM-13C0O objective which magnifies 270 times; and a 
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‘Pig. 1. Elongation=-time curve for an 
‘AV-3 tungsten specimen tested in the 
-IMASh=-18 unit. 
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Jo. 60 “90 


Z “Tine, min 

soacqaveuaele ter whi passes’ light waves » = 546 mu. Specimens of 
AV-3°'99.9%-pure tyngsten ontaining 003%of aluminum and 0.002% of calcium 
were tested in this unit for tensile strength at 3000C under a vreven 


-stress of 0.835 kg/m 2 and were found to have very low ductility/ even 

‘at high temperature/(see Fig. 1). Orig. art. has: 4 figures. \ aa 
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(TITLE: A method for determining the red hardness of high-speed alloys Rage © 
source: IVUZ. Chernaya metallurgiya, no. 1, 1967, 142-145 


tungsten containing alloy, cobalt containing alloy 


ABSTRACT: Methods are developed for determining the red hardness of precipitation-— 
hardened alloys. The following alloys were studied in the Fe~Co-W system with addi- 
tions of molybdenum, chromium, manganese and nickel: V: 

V27K25G4, V27K25N3, V20M7K30 and V20M7TK20. 
jR18 standard high-speed steel. 

ness after two hours of annealin 

thardened specimens were quenched 

I then tempered at 600°C for 2 hour 
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